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(57) Abstract 

A method of retaining a very small quantity of a solution 
that is discharged by an ink jetting method for generating a 
chemical reaction stably for a long period of time without 
causing the solution to be evaporated; wherein a layer (1 1) of a 
liquid, such as an oil which is difficult to mix with a very small 
quantity of a solution (fine liquid droplets) to be retained is 
formed on a substrate (10), and a fine liquid droplet (13) is 
retained in the liquid layer (11) and in contact with the surface 
of the substrate (10). When the fine liquid droplet (13) is water, 
the liquid layer (11) covering the substrate surface can be an 
oil. 
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JS¥» /Mt77/ nv^ff)^f m, PCR (polymerase chain reaction) ^EIA 
(enzyme immunoassay) t£}f<DfflfctffflB£tlX^^Z) 0 t\tlt><DRfc\Zl$\,^Xl*^ = * |> 

nmtewm&frb^ %fcmm<Dnm<tfrn.mxhz> 0 m^>?*tt%^xtt*?m 
LT&mimbtixz-fc. 

4*fF»4, 8 7 7, 7 4 5 QmiMtAXfi BioTechniques 15, 324(1993) Kltt^V^S?:* 

y v&mo&m&t Lx<z>mmm#&mzti. xmmtms, 449, 754 %mmmR 

XfiWBfflm 5 , 4 7 4, 796 *W*B#K:i4-f i^s y h&^tfflWfc^fifc^Jfc 
ffl#IE«t£*l, #i¥4-2 6 2 2 5 6tm »4-2 8 9 4 5 7MM 
Analytical Chemistry 67, 3051 \at4y?i?*y h&»©^1*WRJfc'^>£ffl#fB<ft 
£*l-ON5o 0iJx.if, 4#BB3p4-2 6 2 2 5 6^«t{i, 9 is * y h 

■fcib®*<D®m\tx2 5»t'><C^*A5a* L< , fljfctfl 0 0 n l h,U) JS2* 

T£-f50#M£U\, U>>U Zix*-C>r b&mm LT 1 0 0 n L«T\ 

tlilOnL-lpL (f=t y h/U) €&ttmft0ftip?B£$£<Z>£j£« 0iJx.|iP 
CR^£^^&fTofc0!Hi«^$;hX^&lr\, a&SELfc#5isp4-2 6 225 6f 
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4*a©0fl"Cli, S(5«W)ffi4li5 0 n LXh<0 , Wftirlt^x.^v\ 

5 *S#!f SI 5 , 4 4 9, 754 ^WilMFtefettS <fc 9 fcHB-e^T-fS*' 

So 

*^PJ(4, hfeliJ:o-CBba*nfc«l:Otai*fflv^PCRSJES 
* if W^^fT^-ti: 5 2f&, X tft ttlcffl l n 5 O t ii L /c£]£S3ff£»-r 5 w t £ B ft 

*E**6W ^ i^a v hftffffcifU: «fc *) tt*>iifrr i: 5. 
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»ttS»*i*tt*H: 20-50c P) ft3B(l¥tt 2 0 ~ 3 0 n mT'fe^o £K&oS£tHI 

-rSO^^-rsri^-ctSo -*^-S:^lt*^iro-C. fKfl£Jl«^^tTt> 

RI&S:fT9l»/J^K«©*mB6Jhfc3&**s*>«. ?§fcbB£ 
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t>\z. tm&z-itiz't&z.btmmbMs mfe<Dmm8.wm&&fa±-tz>~btfx 

-i— *J 5 3 3-^\ No. 5, 6~8I % 1 9 9 6f ) 0 Ztlh<D%j&®$!s\i, 

(Wife<&£iR#!8) #«W<BS0SWMu «tf<0#?*«?OWR:S: 
»$*LitPCRf-irW<-e{4 % ±fc0>&to&sj*fro-Cj&»P> % ll^«S&fl5te*e>fc^J:5fc 
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l&Kfc ( 5 0TO±) ^PC RI2kf[-<D&.ft&BU& s Mz.l*L C R ( V 
*/J^^©8&ttSH£Mu v/^^-^j; £©l!^«*B&jl:ai&*r-f 5 ©ass* U \ 
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8 8 61\ 1 9 9 5¥) x mi££;tlTVNTA^L-^-f^3jfy (2-fcKn*-> 

tfV (2-fc Kcdr->^/M^^y h) (j/^-v T/P Ky yfv/t^Vi) 0. 
2g&iMf7U#/UAT5 K (^#7^$!*) 2mLMLfc, @ 4 1 {C^f £ 0 fc, £ 
©3- 4 3£nO=£§J*^- if->— /n 4 2 £3S»J ^9* 1 4 

i±©^7^is»ffiu-cv^5«t«dfcSu^2 0/iL^lrLfc, feu if-v- 

g<0 = — ?V >iT(CjIfflT*tSo #J;t{£\ ^y^^i^^/y a-/KZ>@£ (G. J. M. 
BRUIN P>, v^— • ^ . f.^^^ 4 7 x g % 4 2 9~4 361 (1 9 

8 9¥) ) > #})T9)}JV7% (S. RJERTEN i?t-t^-^^B-?h^ 

3 4 7#, 1 9 1~1 9 8H (1 9 8 5¥> ) ftl£&k&. 

frf-toJU 44#, 10-5§\ 4 3 4~4 3 91\ 1 9 9 5¥) LTfe J;V\ 

0 0 u m&Tb-fZ><DtiW$. U\ 
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tfffiSVZ 5 0 tz t XLli , RjEifcStfS 1/1 0 0 0 3£± Log 2 1 0 0 0 = 1 0 

-asstctt-w-Lf, pcR^iitTL/t/^^com^iiM-r-So pcRtmnLtc 

SfiHP&JgjtWfc:* LfcEL H 2 I:T$/N»#«8f£ tb-cv *5:Rflg$:»9H-3ia, 0 3 fi 

i otii^-rs 2«07Kw©sia»^=F8j#^^fsitstt^c. n 1 1 \m^wm^<r>% 

Kg*t*#fe0>fftWEL 01 2 ta^$jg(0iaiH^jWlEi-5«»©—«O»WH, 
il3lit hMDNAiiAot^5W (+) i\ Aot^JttvW (-) tf^ftx^ 
* h/w^-m. Hi 4{i*$5Q^«'$£l¥K, ii 5(4 (+) OTkiSi (-) <him 

tf*»o»wia, hi 7i4*?B©aia»tttjji9K, mi 8 14 (+> (-) 

h 2 0 \^tztmffi<D&i<Dmffm. m 2 1 ji^^ict ssCT^^j&am 
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-rm. M2 8 \*tmm (±£ftu (nu^mt^-tm. m2 9Hitmm (t^*^ 
y—<D&im&m* la 3 3 f±R*&ftT«©RfjsR©*jt^^ h^^-ria, 034 us 

h/U^-TEI, 03 6it5U&fcT&<DBU£m0>&lfcX'<9 h^tm-tm, 03 7I1DNA 

& (+) t. fartfo^-y-yzfsi' (-) <D%yt{z.m-tzRkG<Dm£%7ny h tjtia, 0 

$><5o 

1 OO^^^I^ItSWl 1 ffc$T*>i&**t5o »K1 l^^tr^a*^ 
fcTkiffil 314, 0 2 ic^-T J: 9 \z s 7km 1 3©±fW5J6Rl lfl>rtasfc|B*U /£*>^o^ 
7>f K^7X1 0<Dg®(i^Lfc^c-rSo r«ST\ tKj&I 3ttMl l&ftB 
£*U 3K»i-5w!:/i<**IBI35^«»$H5. tits 1 O^EKtt 
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afcifW>*iffl#fc*3. tiRl lOtt*, UtWWiiWCfcSi:, H3 (a) *>J:5fc* 
ftl 4#«1 1 0>±&fc»ffl LTS^fcteh,, IHULi^o fcS^Hu 133 (b) 

<o±5£7KS5i-5dstti£i i<Dtou&m*TLtio. mm^m&Litjmi 5i± % w 

■ClittKi S«© fcil* U £8 tr L* 5 ^teW \ 
im*£<%&1-Z>t, 123 (c) ttftMz.t£&z.bifi£*\ MRU 

&«#*»3fc4§£\ m 3 ( e > (D^mty^-rcizm 3 (a) <ox. 0 tmmz& v * *j» 

£\ *»©*BifcttRl4Uie><ffiy$$;ix.5 0 H3 (c) <r>ftffi<Dtif\z£ 

, *U« TTORAY PURE LV-lOTj LfcfiffcJc&aaKU qfcfflStf 

^^^IWlt ^^-y^Un^foL-^ (NECE PC9 80 1ns) 
ho-yWa-K TEPSON ESC/P J 8 4 J 0>f ^-^&g«tg&i£ffi LTfifo 

::<0t*£>8fcfr[6K St^lSlO Ky HB«ttV^i"tit3 6 0 Ky h/V I'f-Cfcofc. i 
(D^V -yttoWto&Kt-b 5720dpi (720dpiX720dpiT\ WSttZ Ky 
MiBHMLftV'O -?fc5<7>T\ 1 Ky httHBRfctt2«[^P>*5 tSfeixS. igif5fi7k£9 
8 3 0 4 Ky hBtWLfcif, £fltf>f£l;tt4. O/iLtifeo)!:©^ 1 Ky hfcfcO© 
«4tt*&4 0pL-CifcS. 

*«S:##***aKRi LTIi. i'Miffl*/<-^7 7. (-ryt*!!, 18mmX 
18mm, JP$0. 12~0. 17mm) fcfiBflLfc. ;<?)*^-/7^^ U ^*UHr 

^y K^n^a^^ffloa^^-h-cf^O, Ht'tC^tlT?* Lfc&T© 1 OmmXIOm 
m<7)gl5#2 1 BftvyfckOTfcS. rofcllMK Qm*titM£*1Stfl 8 

mmX 1 8mm£>gB#2 2\zWRB3&Fr—'7 (— ^v^ft-fc/U* y ^ CW- 1 8) 
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mmO^ttiK «9&ri>*lfc£|5#2 1 -?£>5 0 7^^D^yh-C-tt (1mL~5m 
L) O*^**/*— ^9*±Kl:te^fc*>£, b<D9cffiX-l OmmX 1 OmmOffi 

*Lfci*Jt)-C*>»), 1 h07Kj®2 5Sr8/3 6 0^yf" (0. 5 6mm) (75P^H-e, 

jia«**L«*t 4 ofo, tf 1 6 im&Pa&Me. 
m& y ^**^i«eia»iHifc 1 mt - 2 ) -ettg-r s <t . n-tb^titz 

IKortSBJjcianfc^lft^^S. rWS^^t^-riIH2<D«i:9^/ c c5o r 
TkriliiS^ 10 0m mT\ mZWWAzMMZfttz.* 

-^7*1 0O^®^tf#aiLtC/«Co-cm^$^5C<i:^fc5« CiXtt, H3 (a) Oft 
(115 0/miWT) riAS*>5. r*U±, H3 (a) W^^fc5SJ^7K?®«^ L 

5 0 *>5VM4, m7<D&?{^ ffitltimffi\Z2i<n*.ffi3 2, 3 3tfmm£tlZZ£i>h 
S"J^romB>fT'*^-r7^1 OtcttiBLfcfci&fcJBtoh,*. ro<J:?#^7Wcf&te % 

-^■^7k»S:*T*>iitp|l»*3lHlfi : v\ 7k»]ESWfi|-C^$ti-5fJ^, -fftfc^lH 
2Ki^LfcJ:9^ *«l 3 0±*i5}ftBti'iort8P^||iix % ^o^^K/?^! 

10 
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A : S'^tfcS$*7/M->r/WM5 9 0 4 Cttft 2 0 c p) 

B : ft8ffc¥l£ («0 n ^sjvf/HCF 9 6-30 (tt* 3 0 c p ) 

C : JJEB £ TIHE £1:1 ©«»J£"C«& ^ 

d : -<y^^^±mm^m^^yym^^3 30246 ctt«4 0 c P ) 

E : flttgft^Ifc (ttO 9 6-50 Gtt«5 0 c p) 

F : BgfnWm^ff&jEfilllTO Glilt&Ocp) 
G : BgfP^m^H-^EffiW^ CfiSlOOcp) 
H : Bgft^^is^lttfKJEmMip^ (3&Sg2 0 0 c p) 



*1 



TO 


SfcftfLfctfMVl'fl* (m L) 


1 


2 


3 


4 


5 


A 


42 


6 5 


58 


2 7 


0 


B 


100 


10 0 


58 


23 


6 


C 


100 


100 


96 


7 7 


0 


D 


100 


100 


85 


3 8 


0 


E 


94 


98 


79 


2 7 


0 


F 


6 


54 


1 0 


0 


0 


G 


10 


48 


2 7 


2 


0 


H 


0 


1 5 


27 


1 7 


0 



* i X <o , w r. -erol^f;^ l -cftfifc*^ 3 o ~ 4 o c P , *vf / w> 

HJS^^2 

ioo~2oop P m-efo5o zntztb. mm*&&fmffl»artm&tmLit •? , as 
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*«S©M^©*a*l»Jhr5fc»©aftW«:*iSfeiL'CJ4. HI8 (a) <0«fc5t^ H 

i*^7Kr® 4 l OiB^ttfsrc i>£<s tzt~<DM®&X' k «k v \, BJ&ftfrffi 4 o tffimtz 

#>i;£ig*LTt> = * hli»#5, Lfc#oT\ &!i/8zk?i§4 111, &»fc£lt*«: 
# < -T5 r t tfivt 6„ fiSB^'TKiR 4 l fit, ra^MTkM 4 0 t> *) izt. < £ AsfotiitX 
<, 0»Jx.tfia8 (b) ti*i-i9Ki5(&ffi*»4 0S:afflU-CEIti-5*ira*WEfiAS 
#x.P>*i3o »Kffl*«f4 ltrffiffli-«ft*>OK, 198 (c) Id?ir*\fc5te % fcfom&ffi 

4 o r±&sv itxmm. u-c t ^{cis^TKfSo^^o^tHiig^M^i-s 

nfil^ffl^y Kt % JCUK TTORAY PURE LV— 10TJ "CSIiaLfclgftliTRS: 
3c«U ^!y-*-5SSIta»»Sffl*^-^7^ (1 8mmx 1 8mm, J?£0. 12-0. 
1 7mm) ZnM<DBmi iiill, [H 4 (CTF-r^lCir >y h LT J t0>±IOlBf€*«:fr& 
mLtZo ^9^tiJto(liLfc*W'/W4'>^ttO§^9/^'f^M5 9 0 4, *|43 

09tC^fJ:9t^ ^CD^^ofcMe^-zU (SffiitSSi, in situ PCR 
ffl->-/K )fSftl5 0jim) 4 5**^-^7^ 10 OttlO^tcteU^t^r, wO±*> 

df-^ai/UT-tfcSlDNAiN- 7^^7-4 8 0) ©t-h^n-^iCtt, 9 4t 
l£\ 5 5tl^ 7 2'Cl^fflJS^^/wSr2 4laI»9jgLfco^ ak»0>#i!8«:« 

12 
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HJfe<^Ji3 

^mfi^TKiS^-Ciltf L7tS^*^ffi-r5^&t LTJ4, Sbfe, 
©ft^£fc&ffl^*#ife#*fc#rt-cfcs 0 r<D^ x Ull (a) {^-t-J:9^ 

r©WBofBfc»i ut, mil (b) tcjjrT.J:?^ *»#tf*L-CV5£ 

^-5o^g5tt$* % w©*,sutiaii ( c ) (^-ri^^n^ffs^fe^fflL 

t5 2, 5 3^l;|itwfc5WMU Hi 2 (b) fcjjH-J:5fcrt'<--fc£K&Bn 

13 
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9*?EEmmi-te z&&m l xii &m tlx h «t v \ 

«fc«3&*U:ofrvC, £ 9 ftftftt^fWfSo '■S-'fr^/lT-ttO TTAQMAN PC 

^2 

£& mmst 



KC 1 


5 OmM 


Tris -HC U pH8. 3 


1 OmM 


MgC 1 2 


3. 5 mM 


d AT P 


200/iM 


dCTP 


200^M 


dGTP 


200/iM 


dUTP 


400/tM 


&-T?*?y7*V- Y~fy << WW&k 1 ) 


3 00nM 




3 00nM 


v-rt^^u-? <sm&%- 3 ) 


2 0 0 nM 


AmpliTaq DNA^y^7~if 


0. 2 5UAL 


Amp Erase UNG 


0. 0 1U/m l 


t hllttDNA 


0. 2 n g//z L 


(t h£t£DNAI± x AoT^5fc<D£^fcv>fc<D0>2TO&SiffilUi:) 



E?IJ#*1 5* -TCACCCACACTGTGCCCATCTACGA-3' 
E5IJ#* 2 5' -CAGCGGAACCGCTCATTGCCAATGG-3' 
SS^IJ#^- 3 5' - (FAM) ATGCCC-X (TAMRA)CCCCCATGCCATCCTGCGTp-3' 

fc£U Xtty>*Hfl5#otva^5**U;*-f-h\ ptty^lWbSrSH". FAM, T 
AMRAtt*3tfe*45-C*>S. 
t h£ttDNA#AoT^5-bO (+) . Ao-CVfcl^fc© (-) # 3 0 0 m L SrWR 
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5 0t:i^\ 9 5Kl#<Dhb* 9 2°C1#, 54tl», 7 2t2»©igtt^^^ 

KJ&fcTSL (+) £ (-) 0*iRS:«t^tLl*©f- 3 .-yic||«)7t. (+) i 
(-) ©JBfcfrfl^ill On L&TEfflm (1 OmM Tris-HCl pH8. 0, 

ImM EDTA pH8. 0) 9 9 0 n UzM*. s 3bfe#ttft£ff (B 

FP-7 7 7) Tibfe*^ N^S'J^Lfc, 

^/U (+) f±, AolVv^^fy^ (-) tJfc^T, 5 20nm{^»^< 
<CoTV>5„ 

(+) i (-) o^^nmsijo^-y ^nffl^y v^^y ras^u 

•r^^mMMm^Zfm^ /VZ 30246-C, &fflfil42/iL-Cfc5 0 tr^ttL^K 
y h'^-i'li, $E2 Ky hx$|2 Ky F©4 K«y h^5M;tetr (+) <0 

b'yb&t (-) ©KyhWtt, 5* MOf& 0. 7mmg6L-CP-W^/<-^7^±{vifl-*, 

(+) ©Jgfci (-) (Dfem&tthmLtLht, ^-^7^il:^5/iLW;^ 

iiflnu am (tyy/^mittg!, imt-2) -emfcufc. EH4(4, 

nfc^sswaiajrowtw^fes. ii4o» (+> ossKd»p>/i6*i9i-c*>9» * 

IC, ^^2o^^c'7K?®^lElllg&g^4 8 0 nmWB!sbe-e^^L/c„ (Hi 514, H 

l 4 © J: 5 (+) t . (-) o*»o*jte«SifeSr«-rsiWSWCife5. 

IHl 5(^£*L3<t?tc, ibfci4p<, (+) cOTKjii (-) <D*ffi<Dm 

(+) t (-) ©*ffiS:lRl«{c*/<-^9^±©*'f'^t&*«tt5 5^ff*>ttJt 
HI 6 (a) tCTjH-J; ^ {£, ^7/<-^7^1 0Ojffi§C5 6, 5 7HWff- 
y (^fvN'ygl, W^CW-18) £2fcfifeT| l !;'mft7t, •ttf>±d»e>;&/<-*' 

M5if^l4 0^mm o $P>(^, [316 (b) tSrTi^t^ X-^&flAoT 

15 
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OSrffltSLfcfei, *$>o< 9*g£8!Lfc 0 mi 6 (b) ©J; ? fc^S^fciitaLfc^/W 
Hi 7tt^5tT^Lfc*«©«ilRtW(IW-C*>'3, (+) WTkiS, 

(-) <otKiS-c*)5o z<o£$\z. s frffin. mn (c) ©««aai^tfcj:5^ 
mi 8(^-r«t9ic. (+) <o*m<Dij& (-) o*fcj:9<>Bt<3teo-ov5« 

fcL-CifeMtOifeafc^ fe5VMil8*tt©=i-7 l -f ^^*16Lfc'bO*ttfflL^ tK?S 

i j ft^t*5£ffi 6 1 (Dmmm7km>te^m&^ mi 9 ( a ) m^-rs j; 5 ks* 6 
iio«ttsffia^t<*5fc«), aa»istcsie*isi©*jairt©3t!Hi*ss<*5. - 

£\ *«*s#*i-**«6 2<o*E»dKjM^ifc5StefcWu Hi 9 (b) <D£o\zm& 

#H¥4 - 2 6 2 2 5 6 4§-£&U*. «7kttai8W>±fc'f V* v>:x. y h^Utffl Lfcffcfc 
l\, *S4#ffSg5, 4 7 4, 7 9 6^t«*tt, £Lfct£<^*-V£^ofc±(;: 

(1 8mmX l 8mm, f $0. 12-0. 1 7 mm) \Z.i/<f-?& 
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ny^/l'KF9 6-30iKF-50S:l : 1 <D&&vm& Ltzi><DX\ *4 sucomifi 

qtm U -t©»-c«B^-5 :ii:/j:5„ r co <t $ % n 2 0 ( a ) (o^-TJ: 5 fc % flt/J^jK 
1 3#g*gi o^itftfu^s^ ffiiftftm-e*)!), « (W3H) 6 5o£ 

ao, s^-^s-cifos. 1120 (b) [zm-rxo^mi stmmi i*zm^x 
^zt. mtct^m (was) esoiiMtHirefcSo ro^^^^wii^oiv^^ 

«*»»OPCRfflAnJR*/uy- (1) 

ffel5 % in situ PCRitiLm T/V?*^^?^ F77^«:^t-h^ 
oy^±tKttt5^^©t<0 (0iJx.tf. *@4$flFfS5, 5 3 8, 8 7 1 f«||t> 
BR) , fcSVM4spffl/j:t-h^ay^^7>r K^7^*85ttti"«^'r^ot<o (0iJx.tf, 

®ijiTP3ooo) #*ae>*vo^ 0 ta»u rtifxcpcRitm mnife^ 

112 111, #»Wd±5KJS£S©^$ttfcia-e*>3. H 2 1 to^-fj: 9 R(S$g 
1 0 0 it 2 ftOigra 10 1, 10 3 ^fifcldftOHfj V *fcgjHfc0>*'<— 0- 10 2$:jMt 
a»L7tfl|jt*:*i-S. SWttl 0 l, l 0 3 <r>Vi%\^y^tz.\lLZfy^v^tir^ 
ff$tt0. 1-0. 2mm#&£U\ ^-fl0 2lt #ytt[{fchr=/W 
OWaSSS*^- ^^ffct-Swi^T?*, J¥£0. 0 2mmSJKj6S#*U\ KfSSSIl 
0 OtftfMKH:, Wilil 8mmX l 8mm«Iif5r^5t#5 0 

ei 2 2 it. ®^^§i^ic p c Rfcfcm*M^it^®%<D&mvim<D-M*7f;-r±jm® 
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-?£>3o H2 liz.mL1t*&fclE%B<DX&ffl\,^tLJE1fM<D*^.'-- «M 0 2£, TflJ©38 
WK 1 0 1 t3K£ L7t £ # 10 0 0>»WSB£ UliI $ 

tlZ 0 0 0W«(±^--r^TWc$iX, 1 0 n L@^OPCRSjC»7KjSl 

0 4 £tl5 0 P C Rffi!M<Dfrffi 10 411, v>x y V^y Yfr 

5>SJ5SSrtl£tT*>i&*ixfc't>«-e&5. ;iMVH4, P C RK(Sffi©*S 1 0 4 *tr*>ii 
tfffirtRrt^F»l*JKlSlfc L"C*5V t> «fc V >U 4 P C RRjE&ttO*jB 10 4 Ztth&AstiW: 

tl02 ©rag&JgFx-TM^Efi LT&£t-f 5 r. £ T?R(£&jB 10 0 rt£K)«#JfcS 

13 2 3*4, #fto$MHafflaT?fca 0 02 3(c*ufc*/w^-i 1 oii, a 4 

LfcKJSSlf 1 0 0 £ 6 r. t £ *m U fl# 1 1 1 £ ft*)* 

4R1 1 2tWfol 1 3«:g»L-Cf^»$ix5. 04*1 1 114, «J&#y :/n t°l/^^<b 
*5WffRtfftff^e>tL-C^S. ?tfe$«l 1 2l4»v^^E«flB«*»e>*«3, H<O0iJ<a#£, 
RJES*»1 0 0iS»A*tLSJTii?tSr6fi*-*-5 o j&Kl 1 3f4JRkfi3Wtfcff*ifc»v^r 
«*^©^JWR-CffP>il5. 1 10^3ffl!jCDffi!|®l 1 4(CJ4v^y =V=? 

H2 4t45J«?W* 1 li*ii^*/i'^-0^*ia, H2 5l4 J t<7>5M»asag"T?ife5. H 
2 5K*r*\fc5fc, SJKSSS 1 0 0 Srtfvu*'— #8: 1 lOW^l 1 ltiotMJJl 
50flgl5{::i4#>&#., tO±A>6±il 1 5*dvSi*, f-— v/HNf*?— ©fc — h^oy 
* 1 2 0<D±.iZ.&Wi-rZ>o ±*1 1 5l45mmaK^ff $**U »^ntW^ 
©BrJRtt-Cfls&jix-C^S. RfSSSSl 0 0, 10, t- h^n y <r l 2 0 

©W©»^tt«:i«i&«;fc«>, HHWI4^/u^^y-^-C«fc$ixTV^ 0 
*«tt*iU«>5fci6, -tf— * <t £ (4, ±I115(7)±|:3kgg 

K&^SSfCte P C RK/M£ Atif , f^fc 0 {cf&Stt^A Lfc. rfvuy-fcf— r/Hr 
>f*7— df-^/U^— tt DNA4 8 0) lldSIU 9 2tl#, 5 4tl^ 
7 2t:2#©fifi1M'*/u«:2iJfcU xv^/W&Jgff (HUH», ##2 5 7 5) 

(^777^1, ISSR6 5 12) &fflv^^s«rttt©«iS4:E» 
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sflUftii, K£fi£, k^iu m^bmhMXo^ mmwt&j£M&t\z 

in situ ffltdTOW t — h^n-y^ Sr^o-^—- r/Uf-^ ? 7— {£M&. T P 3 0 0 
0) CftlU 9 2tl^ 5 4tl^ 7 2«C2^©a*^^/uS:SBftL-C, 
✓HOKfh M#2 5 7 5) StK^V^— (^7 7f5'j f f, M#S R6 

5 12) &fllV^^$*rttt©fi««rlE»Lfc. III Lfct-T/^^-WilS: 

B 2 7 ttJ^fcKfcfc»#0>«!l;fe|£S&* U H 2 8 fcLtS&BHfcfcvM§£©il»£jg* 
Jt&OfctfXC, in situ P C Rffl© t - h y n 7 ^ Srfffl L?il/ in 

situ p cRfDjjmommftmft&zm^tzo *tv k^?*±u:, mumm-wim 

y^fe/iS^^— f- (ID 2 tM 0 2{cta^) ^Lt^-^7X^ 

ALfc, *7>f K#7*£T/I^ *^/i^£^&A,7t*±T\ If—- wMf'f ? 7— (X— * 
DNA4 8 0) MRHLfc. 9 2^1^ 5 4^C1£\ 7 2 < t2#OfiJg 

9 fr&mmLs fvtMmk mwwsL m#2 5 7 5) ,atf^>^=-y- 

Sk:tt*W>fc«>fc, in situ PCRfflWt-hyp^^OTUl^tl*© in 

situ p c R<DM:<DigmMm ! $fezm'<tz 0 

Wft~CWt<oX*h~*'t\*t-<( 9 7— ^Vjl/I^— DNA4 8 0) (C^gLfc 0 9 
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2«cia\ 5 4°ci^ 7 2 < c2^©jbjk^^/u**s6u ri??M&&s\- immm* 

M#2 5 7 5) Xt)Xyi/3-^- (/77f^m f#SR65 1 2) £fliV>TR£ 
•toil**, IH 3 0 5 (c N ;Ke9II3fctelU£fflW3*L-Cl^:. fc£U 122 6 £ 

tits ffliKlWffliSiiS^SP^ll*/^— ojS«i l 3 <bKJCT§f;fc#i 0 o^Tit*©^ 

(t-hyny^^i msmwz&5%* m^tmsi-r*^^) &£Hufc<-ct 

'bo 

afi©*SFttt:SS«>Sfc«) % ±SBk:*3t9«:0*5ftt>9t, ^©ipfcfcO&teoT, 
T/H>->r ^7-120 <t*/i^- 1 l o fcttftfttf-Ck 

MlfcOBM 5 

»ftS8SOPCRfflJ!ll«R*/u^- (2) 
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<9, ®2 1[Z7FLtz*mW<D®mPCRftlxm®m$:-m)te in situ PCRfflt-v/U 

«13 1fl»fcfc*K LTflWteiixa. Jg£l 3 2 1 3 1 tt % 

«^5^SrmOT-T5o av^-13 0©£ftr+j£tt, in situ P CR-C^^S 
SWWIffl^7'l' h'ifyxbft— Oft-Jr (7 5. 9mmX2 6. ImmXI. 1mm) 

H32{^ S^lf M^iA^^/^-0$^?i^|l^fc-5„ R*S«3£lO<m % * 
A,?—*fo 130O< f3c*fcltt«>&A,-eBJ£$;h,5 0 10 0 fcfc/u*'— 13 01: 

IS 1 3 3 £#JftWflStcI& 0 fttt 5, 13 3lt UHfi»ttfc«nfc»V ^M^fe ft 0 , 

SCT&l 0 0£*/uy-*fri 3 0 \zmj£tt>&M&&tZ> 0 3 
0, SJ&SS10 0, HJ£«1 3 3©Pd©fR£#tt&fl5i!>5fc«>, ra^^/ufc^j* 

fijT?*>S. B£&1 3 3 tt&TL 3 0iSJC£^M» 

4 % s?i?x.y h^y Ft LT, /"«y = ^ffl>f h^y (MJ 500C, ir 

8&»&U 1 0nL(DPCR^ffo7t 0 PCR£0£:«:fT5«>l^4*>» (1W^*^ 
*y l>— y Krt8UO = — r-f (2) -v-f ]) y h/i'X4'—juX'<DBU&g&=i—T 

jy?, (3) t u y h/^^-/n?©^jSJt. (4) RJESS«Siiio*sift* 
tt<Z>&g, (5) 7k»jSfflBSih©fctoOKJjSS«rtaiU¥$, (6) P C RR£teii(Dfci«> 
(Dg^^mft^oi, xrtftW Liz, 

21 



WO 98/58240 



PCT/JP98/02389 



muz. 

S3 

KC1 5 0mM 

Tris-Cl, pH8. 3 1 OmM 

M g C 1 2 3.5 mM 

d ATP 0. 2mM 

dCTP 0. 2mM 

dGTP 0. 2mM 

d TTP 0. 2mM 
0 — Tt^yarV—Y-fU-*- (BB?»J#^1) 0. 3 nM 

e-7^fyn^r7^-7- (sa?tj#^2) o. 3mm 

/3— T^^V^n-y (IH?lj#^3) 0. 2/iM 

ry^u-^ ung o. oiuAl 

w©RJEiK«:, K<0rt«Ul3l&!*U /<yay (PC9 80 1 ns, 0#fi») til 
SBKSixfcT'y ^^^«[<9ftJt,.*/<-^7^±fcPSStLfc. trot, tx^hto. 5 

mLfa- y^L/c 0 mS:»«JjgU £-fM 0 m L<£>£JK?££3itf>, 4#<7)0. 5m 
Lf-a— ^tC/jN^JtU "fl— v/HNT * 7— (DNA4 8 0, /<— dp^/U^HR) l-ir 
yhU 5 0t2^ 95^C10^fe<b, 92<C1# V 54tl^, 72t:2#£40 
1H'*/L«i£U ^7 2^1 0^T^$*5M^^/Mc^t7to 

®&^T&, TEttffift (pH8. 0) ^9 90^LiDt 

^HtifeaEtf (FP7 7 7, B^TtiS) -C, S**'** KA'&SJJfcLfc. £bjg8tgl*4 8 
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tmhfltz. 0 H3 3£jL5£ x **fe*F AMft*©5 2 0 nm©t-^i>\ 3tftfe3lT 
AMRA**©5 8 0nm©b:— *J:D<{>'h£V\ wiltt, PCR®C^jgff LW>ofc 

3 4 fc*H"£3te*'<* h/Mq#e>ix/Co H3 4 1 s *M£fe*F AM*#© 5 2 0 n 

m©^-^^ *MTAMRAfiJ|5(D5 8 0nmOtWj;HXtV\ wttfiPC 

(2) ^^P!)y h/i/^^/K-^gj§3-fw v^'roteft 

fc^ftu IfcfcU ^ffi^r^y NLfc, ^LT, 02 l#Bfeii>LfcJ: 5 fcRJfc»» 

fcttEfcLfc. *^-^7^f)^5S^10 1, 10 3<DH£lil8mmXl8mm, 
jM02tfCfflV^rff!EO in situ PCRffliiv-^ (Sffiifffl© tfHifcfil 
8mmX18mm, ^tDIE^ff^ftli, 1 OmmX 1 Omm, J?£|*0. 2mmt'fe5, 

j&<7)PCR££?&2 0/i L£rtiIJ(cA2x, ±«*/<-^7^ 1 0 3SrK»)ftlt 

K££-£fc 0 ^(^m, RlSS»S:flaSL-C, rt»©KtS«£J& ■? Hi U TEiliS (pH 
8. 0) -C3»«>-C, ibfe*^* M'&WJg L7t 0 H3 5{i7J/<-^7^ 1 0 1, 1 0 3 £ 

5„ */<-^^10 1, 10 3«T^y3^ = -hLfc»^*rtt, PCR^iifTL-CV^c 
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Pr?BU£1'Zb$blt'<X % lft (0. 025U/mU % 2fi@F (0. 050U//zL) , 

5ft (o. i2 5u/n) . loft (o. 25u/mD tu m^-e^ imm^ f- 

^4 

TakaraExTaq (Mii$Sl) 12. 5/zL (6 2. 5U) 

lOXEx TaqifgSrijfc (SMit$5[) 250/iL 

dKTP»^» (SBJIEH) 200/iL 

(-<-y ^-.-7>/N^Atti^) 25^L (2 50ng) 

^7^-?-F3 25/tL (2. 5nmo 1) 

^7^-7-R3 25mL (2. 5nmo 1) 

UW7k 1 9 6 2. 5 m L 

^fe^TAMRA&&<7)5 8 0 nm<£fc°— ^SrJfc^S^ §£lf SiS* 2 ~ 5 ft"?— £ 
5tttit'<-C4ft (0. 1UAL) CU 4 fi<7>ra^SI§(C^« LTKJft L £ 

»ff?-»-^rt<0*£a>4ft (0. 1UAD ^w^^^x-fo^ri^/i^oyto 
(4) Jgja^HB»B5<P7k«iW-«Ftt(Par» 

24 



WO 98/58240 



PCT/JP98/02389 



y^^<- &j*r?s(7^ -M) x-*s<-y7 xommzi&^tcm. 

l:^2 0C?l^(tfco £JK2O<&#jm^?*7-y*«0*>-h-e, ±#£1*7 Om 
mX 1 2 Omm, £4l|-C^L7tgB#2 1 1 OmmX l 0mm) 

tftfiTfc t> , ZLM.mfcCm LtMft 2 2 lz%s<-y?x%m# Ltz 0 r©'i&«2 0 £7 y 
U *^-^7^±lC7k«Sr»fiEUfc. W*.tf, l0nLO*S5^ftf5fc 
fcfctt, 7 hx 7 Ky K7)jE*JBSr5lHlfifa9*>-t--5. 1 b'y »4 0 p 

LXhZtDX-. 7X7X5 = 245 hVh«l±, 245X40 = 9800pL, o£ 

MSB [&4] 0>fcfifc05gffc;&£, ^y^i?iyh/X/l/i^|t]lOnL (2 4 5 
h) Sr^jtU itt^tc, ^--f/u (v'Uny^/VKFOe-SO, fiat5 0cp, 

H2 10j;9fcRa^»«:»#&Tfc. ^-ftu, mSg<7> in situ P CRAMER 
(SSifiSD Ut<7)T\ S^WSrtSOJ¥${ij^2 0 0/zmtc^o7t, Z<7>'&. 

Rfcss§&'&«a»e>tajDRiu m2 4, H2 5t?ttWLfc*^-tS[9f+tt, sot 2 

9 5tl0»t, 9 2tl$h 5 4tU#, 7 2lC2#£4 0^-T ^WftlJ iSU 
7 2 <C 1 0 ^"CRtSS-frS SglM * ^£jWT P C RRlft&fc 3 fco fc. 
K»7&, %£SKfKftt (BX6 0, ^-y ^/<*3te9Sfi) -ca^L7t 0 ^^B-fy^ 
'7-^7 Hi, WI Bdr^-y-C, ajB3te#460~490nm, l 5nm 

^^-f-iLT, H$5 0MmO7tfy&tetf-/U$gv'-/U OfljBlffilSD 
fflLfco TiE<£> C*5] <D%jfcm<Dm]&X\ m<D9S9t>kfto1tbz\z> % frffi<n*:%&iZ 
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&5 



Ml : mm&g. 



KC 1 




5 OmM 


T r i s — C 1, pH8. 3 




1 OmM 


MgC 1 2 


3 


5 mM 


d AT P 


o 


2 mft/l 

• 1U1V1 


dCTP 


o 




LI \J 1 1 


U 


. £ mM 


dTTP 


0 


. 2mM 




0 


. 3/iM 




0 


. 3mM 


fl-T^^n-^ (IE?iJ#-5§-3) 


0 


. 2mM 




0 


. IU/hL 








T>:7V * UNG 


0 


. o iuA 


^ — ^7 hDNA (IE?i|#^4) 


1 


n g/V L 



(a) gijaiO^&tleJ^I^L-C, -Otis^y hzf]) 2 4 5 h (lOnL) <D 

lto*^<-^7^^*L/c 0 -c7)«fc9»CL-C, 10nLO«jfck*^/U-e«tfc$tb 

§J*^— !Mtt©i?$^5 *^-iMft<7)H#|*5 0/zm x 2 1 0 

0/xm, 3ft<£>B#tel 5 0 nmVhZo *J /Uk LT{i> (M5 904, 

S^-rTVU K y y f^-r 'O') £ ♦> !> a ^Hr-i J\> (K F 9 6 - 5 0 , &<&B t 
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(b) Rjts»rt©*»*iisai««i (ty>/u s imt-2) -rasiu ¥X£^f2L 
50^2^ 9 5t:io# l-y-^r^/w 

9 2*01^ 5 4«Cl$h 7 2 < C2# 40fvf^ 
7 2^10^ 11^ ^ 

^n%** J r-t-?'*y= i y\Z.Wl&&^ m&ffltiry7h (NIM Image, National Institute 
of Health, USA) T*tt©*# S&SIJJfcLfc. BBt^rt«©*iB*«»tt't?««i-5 £ , 



3c6 





i 


2 


3 


£»l>tflS0>J¥$ (Mm) 


5 0 


10 0 


15 0 










mmm (%) 


13.8 


16.8 


2 7.7 


«WSH (%) 


15.7 


2 3.1 


16.0 




8 


8 


7 










(%) 


'-0. 8 


3 3. 6 


77. 5 


araG& (%) 


25. 5 


11.8 


2. 7 




5 


5 


4 
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(6) p c REjttm<oiz!b<nm&<Dmm<Dtiftk 

TISO [£7] \z*ir m&VBcJfcWiZtiim L/c„ aft**-/!^^-?© 
2 OflTrffcofc. S?* y h / X/l^m 0 n L ( 2 4 5 Vy r) 

«I8!) L7t 0 /Mtlf ®{fr»> y = A-K F 9 6 - 5 0 N 3fejg50cp 

^7 



KC 1 




5 OmM 


Tris-Cl, pH8. 3 




1 OmM 


MgC 1 2 


3 


. 5 mM 


d AT P 


0 


. 2mM 


dCTP 


0 


. 2mM 


dGTP 


0 


. 2mM 


dTTP 


0 


. 2mM 


/3-T^^7*7— K^T-f^- (IE^J#^-1) 


0 


. 3mM 


/3-7*f-i'y/<-*^7<T- (IEW§-2) 


0 


. 3uM 


fl-T^^n-^ 0EM3-3) 


0 


. 2mM 


7*s-7V9v9 DAN# My—if 


0 


. 5U/uL 


Gl^^-^^-y^^^ 2 0{g<£>&j£) 






7y^u-^ UNG 


0 


. 0 IU/ji 


HDNA ®E^I#^-4) 


1 n g/n L 
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5 0t25K 9 5lC10^Oifei, 9 2^1^ 5 4°C1^ 7 2t2^4 0t^f^ 

fc. fflJKf-'f ^^Sr^tfe^^/v (+) fc» A»lt*v^^/w (-) £Jt 

l4ot9fc$#©£fb#«*£*ifc, (+) JttU'BVNfcfe, (-) tt^oH-V* 

(+) t (-) oKJC»»*fife^fe*» ja5^o*»S:-tJco8l«Mft¥JHc^Lfc. ? 

^/<y = ^K:Sl0ii^ SHfeAWfJ/^h (7*hv'3yy, T MR) "CffWU 
fc. 2oW7Ki®^)t®^ I P<75ffiE<7)3 OMiot, fMR) , » (G) , # (B) 
lCfe^fi|tfc{it^*i6, R+G + B^*j~T5. R^G^fiJ^-^yny hL7t^H3 9t? 
*>5o (+) t (-) *SttotOR<C5a3t«:*t-CV^5r.i*5^5. 
(7) 



X\ :«KPCR0S5:tTofc o 

(a) m&mm<D*jsu^(D&mzv5±irz>titb. ftmmz 5 0 m m£nF<0»®K(S3g 

(b) ^^^itiTKrS^SfeKih^l^tt^-fr^^S^-x^ 

(c) »*<Dii*{iJ:*PCRSlc£:ofl6Jt 

1 O-^-Z V y F/WftlPCRrofcftOllfflDNAi: UT, fc h<D0— T9^tAB=F 

a-^/UTTJT^- • *y • f-^f^V^. 8 23£, 6 13 3~6 1 3 71 (1 9 8 5#0 td 
ij*£;h/CV*3. Z<Ooh. 20 58#B*»e>2 55 2#B«)ttfflE?"K S^495bpO 
0EW#*4) y/^DNA*>e>ii#RI&^^-^PCR-e»#S:-t'5w^^ 

B29li##-4 0«tt©|iil«^*)*:5, ^7>r^-F3 (BEJi]#^-5) (t7f^-f^; 
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[ft 4) (BPCRRffiWomjR&ffortu RJSKO^flcoat»42. 5mLtLtz 0 Ztl 
^5 0/xL-fo4 82jc^0. SmLf^-^/J^ltL, f— (DNA4 
8 0, /N'-df-^Ji/l^'-fiD fcl-fcyhU 9 4tU#, 65tl^ 7 2tl. 5##3 

^■7-F3 BH?IJ#^- 5 5' -CATGTACGTTGCTATCCAGGCT-3' 
7? << -r — R 3 SE5IJ#^- 6 5' -AATGAGGGCAGGACTTAGCTTC-3' 

ito f-3.-^RR^afiilS (^^n^yiooo, 7^yl) 6 #(c:/M*tt U iSfc 

500G, 2 4 3"Ctt«Lfc. £P>K % #fa-yi:TEW (pH8. 
0) 300mLS:AD^ jS^HS-C?, 5 0 0G, 1 5 U fcifrLfc. ft#l*2 

0ffofc. ZbizZT-x.-JlZTEmm (pH8. 0) 1 0 m L^iDx.. EBfl-MlgLk 

:5H L t7-*-ai74/HincI I (2. 6 /z g) 
2 : Pg*tiHi®i!ii&J£i£ ( 1 0 n L) 
U-y3 : (10B) (10/iD 

(201) (10//L) 
I — ^ 5 : mZfc^s-ffr ( 1 0 n L) 

>2-Cfi, PCRlii 1 ?- Kd\ Jt(B£*va^5Zfcas:bj&»<5. :o/^ 
(g$4 9 5 bp) ■CfcSiWWf.SttS. ^->-2roT^{-^<E^S^^Kl4, 7*7 

V^ClMBLfcflS, HIKlUtt, -oOJ^^TKjSoEgli^cWMni-Cfc^/c^ 10mm 
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TO, yuVi—h (mcxV-^J»m . USL^7y$ WrtflKISSBK) 

fl>fc*tU 7?*»t'f/Kftt, 1 0 p pmit4©t, ^/K^^7K?S^ai<07C*g 

a^frA^c* K«P©-C ^**r# l^-fcfljjfl Lfc^Tfi: (#fffl*P5-l 84 39 7^ 
«) , S&7fc«#03Wb&flJfl Lfcfrfe (4*M¥7-2 3 8 O0*4fc«) fc^&fiJflH-Sw 

7^, SJCSSO— ^©3l«rttASt % MALD Iffl-v h y y**3$ag©ii*nfc£, 
lW^£fToT»©tt»fcP C R£4&©$mfcfc]E»fcMJ£U h y 7> 
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&m±<omm-*fim 
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SE?IJ#^ : 1 
m\<0&$ :25 
m\<Dm : fflk 

gK« : -*m 

&m<Dwm : mvvm (^dna) 

TCACCCACAC TGTGCCCATC TACGA 

m&m^- : 2 

IE?"J<£>fi£ : 25 

: (£j&DNA) 

CAGCGGAACC GCTCATTGCC AATGG 

IS^IJ## : 3 
gB?IJ<Dg$ : 25 
gE51J« : 
m<DW : -« 

E£J<&«E : fflW>«» (£f£DNA) 
ATGCCCCCCC CATGCCATCC TGCGT 
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mm 



25 



25 
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ffiJIjOSS :495 

mmnm mm 
mofk : r^m 

U^JCDSII : Genomic DNA 

ism 

: Homo sapiens 

CATGTACGTT GCTATCCAGG CTGTGCTATC CCTGTACGCC TCTGGCCGTA CCACTGGCAT 60 

OGTGATGGAC TCCGGTGACG GGGTCACCCA CACTGTGCCC ATCTACGAGG GGTATGCCCT 120 

OCCCCATGCC ATCCTGCGTC TGGACCTGGC TGGCCGGGAC CTGACTGACT ACCTCATGAA 180 

GATCCTCACC GAGCGCGGCT ACAGCTTCAC CAOCAOGGCC GAGCGGGAAA TOGTGCGTGA 240 

CATTAAGGAG AAGCTGTGCT ACGTCGCCCT GGACTTCGAG CAAGAGATGG CCACGGCTGC 300 

TTCCAGCTCC TCCCTGGAGA AGAGCTACGA GCTGCCTGAC GGCCAGGTCA TCACCATTGG 360 

CAATGAGCGG TTCCGCTGCC CTGAGGCACT CTTCCAGCCT TCCTTCCTGG GTGAGTGGAG 420 

ACTGTCTCCC GGCTCTGCCT GACATGAGGG TTACCCCTCG GGGCTGTGCT GTGGAAGCTA 480 

AGTCCTGCCC TCATT 495 

iB?lJOft$ : 22 

m<om : -*« 

CATGTACGTT GCTATCCAGG CT 22 
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iE5lJ<?>fi£ : 22 

mm<Dm : mm 

W3\<F>mm : tiL<Dtm (£j&DNA) 
AATGAGGGCA GGACTTAGCT TC 
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9 . mm'mm\*D n a *mm"c*> o , miB£Kxs^tta * titMwm »** 

1 0 . tffl^btm<n&mmmmt*&±mt:*rr& ~ t z&m t -r zmirn 9 wsl 

1 1 . mz^wm<r>tm&mt 9 ^mr^ % v = - h ^^-r 5 r <t £#$t t -r sit 
9 i^o^/j^o^^ 

1 2. MiES«M^li$tl«ft:^{± x 1?$^ 10 0m mUT-C&ZZ t ^mkt-t 
SiSJieJg 8 Xfi 9 IBm^JK^^feo 

13. S^^TtRis ff£0. OSmmTO^-t^ aM*±Kfc*>b*0, 
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1 4. mu^-^iimmm^-^b^^^ t^wmt^rm^mi 3c*©kjss 

3X1*1 4Um<DR!t^o 
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03 1 
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03 8 




510 550 600 650 
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